The relative importance of proliferation and cell death in breast cancer growth and response to tamoxifen.
Changes in tumour volume depend on the relative balance between cell proliferation and cell loss. However, these processes are not independent, and it remains unclear which is more important in tumour progression and regression. For example, the anti-oestrogen tamoxifen, a mainstay in the therapy of breast cancer, has both antiproliferative and pro-apoptotic actions, and their relative importance in clinical efficacy is unknown. Thus, using a model system based on oestrogen receptor (ER)-positive ZR-75-1 breast cancer xenografts, both increased apoptosis and reduced proliferation have been previously shown to occur within 7 days of tamoxifen therapy (Cameron DA, Ritchie AA, Langdon S, Anderson TJ, Miller WR. Tamoxifen induced apoptosis in ZR-75 breast cancer xenografts antedates tumour regression. Breast Cancer Res Treat 1997, 45, 99--107). In the present study, Gompertzian growth curves have been fitted to individual breast cancer xenografts. This demonstrates that the growth rate of the untreated tumours is directly dependent only on the mitotic rate (P<0.001), whereas tumour response to tamoxifen correlates most strongly (P< 0.001) with the relative balance between apoptosis and mitosis, as evidenced by the apoptotic:mitotic ratio.